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Kb 2] 

(S0 3 H)n 4 (S0 3 H)n 5 
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, n4, n 5 tt 0 ~ 2 OjgBrC* *K n4 + n5tn~4«t^ 0 ) 

[ff^3] */1/*>g»g^*^ 0. 2-6. Omeq/gOlSai: 
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I^i^WO 00/24796 
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^s#itmM<&r ? s^2 o o 2/0 09122 s-g-Hin* (f 1-21) 

. ^-y . j y-y^y - JLyx (Journal of M 
emb r a n e Science), 1 9 9 3^, 83*^ 

P. 211-220 

x-->-.x;* . • -fV~fV > b (ACS Polymer Pr 

e p r i n t s) , (*B) > 2 0 0 0^ 41 (2) P. 1388 
- 1 3 8 9 
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~°"C|}^|)^ 0 " (2) 
Z^i Z 2 r 2 

(1) . (2) £23V>t\ ill, n2, n3li##3t*:fcDO*;i'*5'St* 
Oj^lfc&^U nl, n2, n3liO~2^ttT^^ n2 + n3t±l~4 
^SE»:-C**o X(±> -CN, -COOY. -CONR2i i )*W^If^ 

z l , z 2 te> BMW^Wi l ~ 6 ^«t;v^ jK^MT-ft l ~ 6 <r>mk 

fclJOZl, Z2W^t^U rl, r 2 (±0 ~ 4 ©SESrC* «K n 2 + r 
1^4, n 3 + r 2^4t^.^ 0 ) 
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Mg^l 0~ 1 0 0 0 A imG9i£Bi:&&£? fc*** M~^X^fc, * 
[0 0 2 3] 
[0 0 2 4] 

-vyfflk* ^rt %> 'Ji-t * * > * ^Ai" £ - 

sxf & * *> s > * * * ^ ts^Ai±^ft tmmz* 

[0 0 2 5] 

t4t»*» % ^:f|H > g<7)>? > ;v^>'^#B^ 0i ;^--r;v^k^(i> TIB— IK* ( 
l) (2) ^&zti&m&%&£*$ttzzt*fflk£1rzx 
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w 9] 

(SOaHJri! 

-0- «> 

X 

(S0 3 H)n2(S0 3 H)n3 

~ OH C|5^C|^"°" (2) 

Z 2 r 2 

[0 0 2 7] 

£fC, *;(1) > (2) K&^X, n 1, n 2, n 3 fc $ * 

*>B«OJ&'fr8fc*3£U nl, n2, n 3 l± 0 - 2 0 > n2 + n3 

i±i~4oSE«k-c**« -r&*>*>> * (i) T***t****tt^**2«nart-e 

*/u*vSi*j5**A$:fc/0>-c&&v\, sft (2) ^ft£*L&#J&]£m~te 
^fc^co^;v^>'^^A^:ii2^J^F , 3T^^^^^o 5£ (l) fciO^ 

K&v>T, Xt±, -CNx -CO0Y. -CONR2i"?^ ; ?'^^SI^l 

^7x^v>g« Lv^ 0 $e>K, ^ (l) -e&Zti&m&.&&k 

LXit, l-z/TS-2, 6-7x-V>»«L^ itz, ^ (2) T? 
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f), r 1, r 2 f±^#3£&£ 0 Z 1 , Z2^t*f U rl, r 2 t± 0 - 
4«5S»-e*^ n2 + rU4, n3 + r 2^4f t^i?^ ^ (2) 

~>;v*. litM^ifc l ~ 6 <7M&« T^/S> tKo* 

v*-C&&v> 0 -tSB^: (1) 

(2) T^^tt^,«^^<7)#tt-^\ */^-fl|*#ia:«:lfe*fc1-*# 

<Dmi&x&.*iz*>fc&& 1 Rn 3 ) 2 0 *^%J^-t^** ^ timt t < , 3 o 
ijx-f frThtt&m* & > * * v if 7 i - v >#it<7)^^ < t 

^#^*°U^-7-;WCi3^Tli> ±.m& (2) K*5lt& n 2 = 11 3 = 0 <9#J& 
J£{£rt ? ##LTv>T&^f fr&v* 0 £<£>B#ii, (1) fcitf (2) tr^£ 

tt^fll^^tX^^^m^^^Et'&v^ (2) -e***L&fli^tto^tt-»i 
, ^y^-#^^*3fe^fc1-*^»«^*^*^«:^ttOd*>> 3 0^ 

[0 0 2 8] 
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% ;Nn)-->i, ~hn^ N yr;i, r^y^> ^ny^br^*^ **"t* 

[0 0 2 9] 

(2) ^m^^mmm^^-t^t^^ riao-^ (3) T^tt&ig 

£ Ltv^ i#£-7W JU»o 
[0 0 3 0] 



[0 0 3 1] 

n 4, n ^\t^Mhtz^<D^)V^yW^<^^^^^ n4, n 
5 Ji 0 ~ 2 cO^ifct?^) >9 > n 4 + n 5 (i 1 ~ 4 <7>^ifc-e&&o ^ (3 

®Lt>mT~f2>mm*fkc j ?~r< *s^*e>-c**o wt^wstf 1 ; 

t-jW-^t, ^ (l) fcitfaS; (2) T-m£*L£ltJ£3M£^^ ^ ( 3 



Hfci 0] 




(S0 3 H)n 4 (S0 3 H)n 5 
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^^OX^^^-fb^m^^^-T-^^^v^Tti, _h^5t (2) ici3&t&n2 
(2) 4$J:W (3) ^StL^WlRJIiffifc^^^^ailfeMPfiEU^v^ (2) 

^/c^ft^ 9 4 o -t;v%m_tT-$>& - amt L < , 5 o *n/%Ja±-c* 

[0 0 3 2] 

0. 2-6. Omeq/g^ill-C'iX^^v^ifc^L^o 0. 2me 
q/g fc4>&v»»fr«\ +^^t>^H4«L^<^So 6. Ome 
q/gJ:»)^<»«i:, »*ttjWSTt4*I^It**o ion^ 1. 0-3. 
Omeq/g^lWufc^JK, 1. 5-2. 3meq/g©ili: 

[0 0 3 3] 
[0 0 3 4] 

< JC«R$*L*tO-ett*v^ 4, 4' -y^nny7x^XW>, 4, 
4 ' -^7^ny7x-JWH>, 4, 4' -y^nDy'7i^H^> 
4> 4 » -y'7;Vtny7x^^h s A 2, 6-y^DD^^f'j;K 2 

, 3, 3' -yXM-4, 4' -y^DDy7x^;V*V, 3, 3* 
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x;v*-4, 4' -^7^tov r 7x-;v^ji'*v, 3, 3' -vx;v*-4, 
4 » _^n D y7x^HKA 3, 3' -v>X;v*-4, 4' -v7^tn 
v7x-Hf>, f^fSit^iio £tLf><9x;v*>m*lifi^l§t 
Kit, x;i/*>tl^lii*ft>tt<7)^:^oTv^ifc^t Lv^o lflli 

^i^inrtt^^o ^fl^t Kn^fy^iftLtli, 4, 4' -fcf^y 
-;V N ex (4-bKD^fy7x^) x;v*>, 1, 1-ex 
y7x^v) 2, 2 -ex (4-tKn^>7x-;i/) ^yr/, ex 

(4-U'n^y7xr.;k) * ^ 2, 2 - tf X (4-tKn^7x^) 
3, 3-ex (4-tKn^y7x-;l/) ^>*>, 2, 2-ex (4 
5-^^f^7x^;v) T'n/r/, ex (4-eFn^v- 
3( 5_yVf;i,7i-;V) * e*X (4 -£ Kn*v- 2 , S-Vtf-fr 
7i-jl/) ex (4-tKn^fy7x^) 7x-;^n, ex (4 

-tKD^v7x-;v) * >\ 9, 9 -ex (4-tKn^y7x 

7)v*vy^ 9, 9 -ex (3->f;v-4-tKD^>7x^) 7;v 

2, 2 -ex (4-tKn^y7xi;v) ^7)^0/0^7, ;n 
7 -i:Uli> 4, 4' -t'7x;-Wft Lv\, CltL«b^#^^e 

Kn^wb^^x^^v^&^A^tL^^^^^ey^-t LTfflv^,r 

{i&v^ 4 -e Kn^v- 4 ' -^nn^/7x;>, 4-eKn3rv-4 
» -7^tD^yy7x;^ 4 — eKn^v-4' -^nni;7x^HH 
v> 4-eKndrv-4' -7JHny7x^;V* , /> 4- (4' -fcKtf 
^yif7x^^) (4-^nD7x^v) x;i/*>, 4- (4' -eKn^ve 
(4-7;Vtn7x^) X;U*>\ 4- (4' -tKO^fytf7x 
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(4-^0071-^) ^h>. 4- (4' -tKn^fyH7x^V) ( 

#^T^ffl-r ^> - 1 tfx* § & 2 m^-t^rn-^ ^ LT^M-t ^ d £ i> X § 

[0 0 3 5] 

^^0^ k & & ^m-&mmmKfc k £ £ -tifi^ -/ ^ - rin% 

3 5 0 T:<9*agfSHTMT ? £ t a ? -e § Z> *K 5 0 ~ 2 5 0 t^Stl)^ ^ ti) s 
ntL^o Oti *M5;V*£-Kte. +^^RS^m^ ftvv(!rSj^£>*K 3 5 0*0 

ii, N-^^-;v- 2 -tfn V K> N N, N- V* f;V7-b h T < K> N, N-v 
>fWW7U*> -7>f^^^*^yK, y7x-;w;v*^ 

7x^y K«jt L 9 * <> O T? * i ft h K m%. $ ti-f&m ?2>Zt &X 
h LX7k*%k$\-Km£1r2>Zt <bx£2> 0 7K^^^^*i"^^^ LTte, ^ 

mm^xn^m^ %btiz>tfy?-mmt lx 5-5 ott%t^^. £ ? 
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[0 0 3 6] 

(4) (5) T?*3*L&'fb&f&*- : e>> 

[0 0 3 7] 

Mb 1 1 ] 




(4) 



CN 



h °-0~ h C^ oh (5) 

& (4) fc*5i/»T\ Yte&ffctfcti^ySSSr^o ) 
[0 0 3 8] 

^:|&Hjco^;v*>^#^V^-x;vm / fb^{i> ^fc<fcfc— #b£ (2) 

(Witf, Solid State Ionics, 106, P. 219 ( 
1 9 9 8) Kmm . ?U)vmffl. (Mk.lt, J . Polym. Sci. , Pol 
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ym. Chem. , 22, P. 295 (1984 KM^) ) , (ffl 
x.tf\ J. Polym. Sc i. , Polym. Chem., 22, P. 721 
(1 9 8 4) , J. Polym. Sci. , Polym. Chem. , 23, P 
. 1 2 3 1 (1 9 8 5) mzfflTF) %t 9 *ftMW&m-f K^fiio 

SJSfco^/i'^WI^Jfcinx.-c, &tt*2 8 8 4 1 8 9-^&«icibir<ox;v*v 
4 b#J^ t «ffl f * i £ & o 

[0 0 3 9] 

>^jf±3o~5o, 0 0 ommu<vmm-?i}\\z-z>z-tj)mtL<, 50-10 

, 0 0 oK*S8<0fEfflT?jn&*ti3r$ s>i~£Ft L^ 0 wb#Jo^#n*# ? 3 0 

Xfc^JO»S^5 0, 0 0 0li^^ix.st^tt, RJfc&O.K/UsfcV'fbS!) 
[0 0 4 0] 

^LTJi. ^nnm, >^nn^^>\ 1, 2-y^nnx^>, h V ? u 
[0 0 4 1] 
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2>j)K If I±^^*WH"J1 0 0ft^:Jtltl 0 0- 2, OOOli^t 

mK$>2>Zti!>mZ l»o iSftJofiri* 1 0 OKiSfc^ftO^lCi*. 

* ><tKB*Mtb2>Zti!immt%:&mfa-t> t $> *) ^ ^JO*^ ? 2 , 0 0 0 

[0 0 4 2] 

Mj-;v$-;& * 0 EU&MBtit- 2 0 - 1 5 0lCO|gH % SSI^IHItt 0 

. 1-10 0 ^FW<^fEH-ex;v^ vftRjs&fcfr o £ ttfW-t KJ&M.B.tf- 
2 Ot*ltii, ^;^>TO<7)ESiS^l< RJfcifiJft;* , l 50t)4: 
fix.**:. x;i/^Wb<7)$iJW s fflmt^oTL^dKS^^>o *&m<o 

[0 0 4 3] 

J: «9 o * ;v * v <b5Sr#Sl# V - r /USM frfrtt 

#HPH6 3 -2 9 2 9 2 0^#<2r^2 002-54322 4 KfBttS *LTV>& J: 
[0 0 4 4] 
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-CJ&^U££:£K N Il«<&^1-<££ 0 ^7cit^Jg{i> 0. 3J^iiT^^ 
[0 0 4 5] 

#fll,«tj£#<7) 5 0 M4%m± 1 0 0 ®fi%5fe^£ *i/rv>a £ 
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-•^ ri^SSgHB t 0 & * > <omW}fetf&T1rZ>M&l K & „ & 33, 

nrn^i, ttaapuHfl, tt^Jtu, ffimak fl-tfcflk 

[0 0 4 6] 

JU» 0 i©Ili:Ufi, N, N-^f^A75K, N, N-v^;v 
0 . 1 fi*%*i»T?* & ASF <^ ? ffiH t * 

DT^^b^t^^tLf^-ean^ 7^;^, ^WM*, 

& Lv\ i <0 ± 7 C L t!# f> >IISli* f t > 
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t T (DfmZ&W LtetfbZb Kifi&<D f MOB £ $ h K%Mir %> 

[0 0 4 7] 

m*f£&Lxj*>iKmWk*n2>z.btfx&2> 0 mmnrnm*. ^m-zzzt 

WR^tLftv^ 1 0 ~ 1 0 0 0 ftmXh&Z- ttfftt tv> 0 £y)fttL<i±5 
0-5 0 0 fxmX$>2> 0 mUom^l 0 /umX*) i>W^t^ *>fcmWkt LT 
<rfftm*%Xtii < 1 0 0 0/^mJ:t) fcff v»fc^J&— fcl*S0^« 
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^$t<, 5~5 0^m"e**ifc**$?>^iL<. 5-2 0 ^mT'^^i 
^fflU t 9 Mti^l^S L Kffijj&^T&ife d <& MIpUw * «9 , 200/zm 

WSS^^^XSS^til. 0x1 0 "3 S / c mJ^±T'* ^ u t t V» 0 

<f * HS^d* 1 . 0xl0-3s/cmJ^±t^^i^:iis *<Z>>f * 
II^fflV^/i^mvlfe^43V^T^^m^^#'btL^Mt6]^* i 9> 1. 0x10-3 

[0 0 4 8] 

* tz \± << * y &mm tmmt* mmm-r * ^mm^ *><> to^t** 
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[0 0 4 9] 
[0 0 5 0] 

ram] 

: # T J ^ & o . 5g/di oiftJS-e N-^^;vtfm; f> 
#U 3 0romS«4'-e'>^n--T*MffiJSft^ffl^T^»J^* ; ffv\ *t»*!i 
Sln[ta/tb]/c) T?M Lfc ( t a (±^fi-v#mo^T##:. t b ttftMK 

TGA : JMM^iff«»MWS£W- (TGA-50) Srfflv^ T^^H&'K 
jimor/min-eiiU^^^foTt Gfe*, 15 0W3 0 LTTfcfr 

•C&tt^WttOOTfce&jft 0. 2 mm) «rtfL*T> 8 0 *C 9 5 % 

R H (OWBl • US* —f> (fl^^rtt^ *V &¥8ttSfl&r. L H - 2 0 - 0 1 
) *mf4££fcitU e^llW«)'fve-m*SOLARTRONttl2 5 
0FREQUENCY RESPONSE ANAL YSERta MteUo 

[S/cm] = l /Biijig [cm] xJHJ¥ [cm] x*£tiLfera^l@S [O/c 

m] 

[0 0 5 1] 
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3> 3. -y*/u*-4, 4' -y'^ n n ^7 x^JW^-t > 2 t H) 
(i&f : S-DCDPS) 15.332g(0.02917moleK 2, 6-v^nn^W-b 
'J/U (Hf :DCBN) 6.387g(0.03813moleK 4, 4' - Vf 7 i 7 -;H2. 3468 
g(0.06631moleK 1*^77 ^ A10. 5387g(0. 07625mole) £ 3 0 0ml E3oP7 
^xnlcf^Ifc^ MSt^L^o HOmlONMP^XtLt, 15 0t;t- 

mmmwi^tz^ m^m* 195-20 ot;i:±#Hti«+w 

v-r^l^v^T7X^^^ f7>KW^f:o ^M7k 
! g £NMP 5 m 1 i:^lfL> h7°V- hiiTT^;**^ 2 0 0 // m 
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